It cannot be doubted that all these questions, and many others which might be made, would much elucidate our knowledge of the animal cconomy, if it were possible to determine them with sufficient precision.
We acknowledge that we cannot explain them: this only we will propose on the subject. Let it is occupied in digesting the food; and soon afterwards, the fluids which it sends into the duodenum irritate this intestine; the pancreas, the liver, and the spleen, enter into play ; these three viscera act with the stomach and the duodenum; they have their nerves and their vessels from the same trunks, and they apparently continue in action until the stomach and duodenum are emptied. It is no"vy for the small intestines to act: they will excite the large ones and the lacteal vessels, which, filliug themselves, will put the mesentery in action, until ail the chyle is absorbed, and until it has passed into the reservoir of Pecquet and the thoracic duct; which have also, without Dr. Carson on the Motion oj the Blood.
3$ f( By every contraction of the vcntricles a quantity of blood is projected forcibly into the great arteries. As the coats of the arteries are dilatable, these vessels give way to the impetuosity of the propelled blood ; and, to a certain distauce from the heart, become of a more enlarged calibre. In consequence of the stimuli derived from the blood newly admitted into the arterial cavity, and (if so bold a metaphor may be used) from the pain of distension, the irritability of the muscular fibres is excited; the contractile effort is roused; and, cooperating with the elastic, restores the artery by a rapid movement to its former dimensions. As the blood is an incompressible fluid, a quantity equal to that projected from the heart must now be displaced from that portion of the arterial system which had been dilated by the immediate impulse of the vcntricles. The valves, which are stationed at the roots of the great arteries, and which are securely closed during the contraction of the first portion of the arterial system, by the retro, grade movement of the blood nearest the heart, and more effectually by the suction occasioned by the synchronous dilatation of the ventricles, completely prevent the return of any fluid from the arteries into the heart; while the more ample calibre possessed by the aggre, gate of the vessels beyond the contracting portion, and the distensible condition of their relaxed fibres at the moment, favour its advance into a more distant portion. This portion, now distended and stimulated by the same causes by which the first had been excited, recoils vividly upon its contents; and, by the rapid resumption of its former capacity, expels from its cavity a quantity of blood equal to the addition which it had received during its dilatation. The blood, displaced by this movement from what may be termed the second portion of the arterial system, is directed into a more advanced part of it, by the different state of the coats of the vessels, and the difference between the aggre-* gate of their calibre, before and behind the contracting portion ; because, in consequence of the rapidity of the vibratory undulation, the coats of the vessels between the contracting portion and the heart are still rigid, while those ^eyond it are relaxed and easily dilatable; and because the outlets on this side are greater, as the aggregate of the bores of the vessels increases with the [distances from the heart. The same series of actions is repeated to the ends of the arterial system. \ quantity of blood, therefore, equal to that which had bceu projected from the heart into the arteries, is propelled from the ends of the arteries into the veins in equal times. The power of the heart may thus be said to be transmitted undiminished to the end of the arterial system.
" No data were discoverable from which the momentum of the blood, discharged from the ends of the arteries, or the quantity of motion it would generate in the venous blood, could be estimated. But least to the extent of the capacity of the pericardium. 66 In consequence of the dilatation of the ventricles by the causes which have just been stated, the valves at the roots of the arterial trunks, yielding to the greater pressure from without, become securely closed, and the resumption of blood by the heart from the arteries is completely prevented; but the passage of the blood from the auricular into the ventricular cavities is not obstructed : the blood, therefore, by ?which the former chambers were dilated, pursues the less resisted course, and occupies the space left by the dilating ventricles. Any deficiency in the full dilatation of the ventricles, which in the healthy condition of these parts can scarccly occur, will readily be supplied by the projectile force of the contracting auricles. By the dilatation of the auricles, the valves in the auricular passages, sustaining less resistance on their internal surface, become securely closed; but, at the Other openings, those by which they communicate with the venous trunks, no obstacles are interposed. The blood, therefore, in the large venous trunks, is relieved from a part of the ordinary pressure in the direction of the heart: it necessarily takes the course in which it meets with the least resistance, and continues to move in that course ?until the resistance is equalised by the full dilatation of the auricles.
The heart, therefore, acts at once in a two-fold capacity. By the Contraction of the ventricles, it propels the blood through the arteries; and, by the dilatation of the auricles, it pumps it from the veins. It is at the same time a forcing and a suction pump. 6i The structure of the veins is not fitted for raising blood through them to the heart, from parts at a distance from that organ, by suction alone; for these vessels, being very thin and pliant, would immediately collapse, and become impervious under such an influence. Other agents are required to preserve the permeability of the venous vessels, to give them, as it were, the property of rigid tubes, and to bring the blood which they contain generally within the sphere of the action of {he heart. For this purpose, two causes are supposed to co-operate, 'fhe first^ to which allusion hab already been made in this rccapitula7
